INTRODUCTION
The gas turbine cycle is a very flexible cycle so that its performance parameters, i.e. efficiency and specific net work, can be improved by adding extra components to a simple cycle. In recent years, much research has been carried out on advanced gas turbine cycles such as the steam injected gas turbine cycle (De Paepe, 2000) , the humid air turbine (Stecco, 1993) , the heat exchanger cycle (Facchini, 1993) , etc. Generally, the main aim of these investigations has been to achieve a higher efficiency in gas turbine based cycles. A reheat combustion chamber is a component that can be added to a gas turbine cycle to improve its performance (Cohen, Rogers, 1993) . In this method the expansion process in the turbine is divided into two processes and an additional combustion chamber is placed between the high-pressure and low pressure turbines. The exhaust gas from the high-pressure turbine (HPT), which contains sufficient oxygen, enters a reheat combustion chamber, and the temperature of the gases can be increased as a result of supplementary combustion. Previous research on the ideal reheat cycle (RC) shows that reheating increases specific net work but decreases efficiency compared with a simple cycle (SC). Also, these investigations show that the maximum specific net work in an RC is obtained if the pressure ratios for the high-and low-pressure turbines are assumed to be equal. Crane has shown that, although equal pressure ratios lead to a maximum specific net work, under this condition the efficiency is not maximum and the lower pressure ratio for the HPT increases the several investigations concerning reheating in gas turbines were carried out with some simplifications including: a constant specific heat, heat addition to the working fluid instead of to the combustion process and, more importantly, consideration of an uncooled turbine model (Crane, 1998) instead of a cooled turbine model. These assumptions, in particular the last one, lead to unrealistic results because almost all turbines today are usually cooled by air, and neglecting the amount of cooling air gives incorrect results. da Cunha Alves et al.investigated reheat and intercooling gas turbine cycles using a model that includes cooling air estimation. They concluded that an RC does not show a considerable efficiency change from an SC. It is worth noting that, in a cooled turbine model for an RC, the cooling air for the low-pressure turbine (LPT) does not ABSTRACT: The role of gas turbine power plants in electrical energy production has been considerably increased in the last two to three decades. Various methods have been proposed to improve the performance of gas turbine cycles. In this research, two methods, a reheat cycle and a cycle with a reheat and a recuperator, were investigated and compared with a simple cycle. The main objective of this paper is to study the performance of an simple cycle and reheat cycle under actual conditions. In this regard, all processes are treated as actual, and in particular a relatively simple and reliable approach is used to predict the amount of cooling air. The results obtained on the basis of a model developed for this research show that reheating in the context of a realistic study may lead to an improvement both in efficiency and in specific net work using recuperator cause to decrease NOx emission.
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actually need to have the pressure of the compressor outlet. It can be extracted from the intermediate stages of the compressor where the pressure is slightly higher than the LPT inlet pressure. If this way of cooling air extraction for the LPT is assumed, performance parameters of both the RC and the RHC can be improved for the following reasons:
1. The compressor input work can be reduced. 2. The cooling air temperature for the LPT is made lower.
As a result, the amount of cooling air for the LPT can be reduced.
In the present work an attempt is made to model an SC, RC and RHC considering all factors that actually affect the performance of real cycles. In this regard, specific heat was assumed to be a function of both temperature and combustion product composition, and the cooling air fraction was calculated using a relatively simple approach (Kreith, 1973) . One of the distinguishing features of this investigation is that cooling air needed by the LPT has been extracted from intermediate stages of the compressor where the pressure is slightly higher than the LPT inlet pressure. In the interim, in this paper, in addition to an actual RC, an actual RHC was also analyzed and compared with the RC as well as with an SC.
MATERIALS AND METHODS

Thermodynamic analyses
General description Fig. 1 illustrates the SC. In this cycle, cooling air is totally extracted from the compressor outlet. Fig. 2 presents the RC arrangement. After leaving the first combustion chamber, the hot gas enters the HPT where it expands partially. The gas, which contains sufficient unused oxygen, then enters the reheat combustion chamber where fuel is injected and supplementary firing occurs. The hot gas, now having a higher temperature (equal to the first turbine inlet temperature), enters the second, or low pressure, turbine where it expands to atmospheric pressure. In this cycle, cooling air for the HPT and LPT is extracted respectively from the compressor outlet and the compressor intermediate stage. Fig. 3 shows the RHC in which a heat exchanger is used to increase the air temperature before it enters the first combustion chamber by recovering heat from the LPT exhaust gases. The cooling air extraction points for this cycle are similar to those of the RC. 
